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THIS CURRICULUM DESIGN COULD BE USED (QUITE POSSIBLY
WITH INSERVICE TRAINING SESSIONS) BY AN INSTRUCTOR
EXPERIENCED IN DATA PROCESSING TO FAMILIARIZE ECUCATORS WITH
THE COMPUTER AND TO TEACH THEM A SYSTEMS APPROACH TO ITS USE
IN THE FIELD OF EDUCATION. THE CURRICULUM CONSISTS OF AN
OUTLINE OF THE POINTS TO BE COVERED IN EACH LESSON,
SUPPLEMENTED BY A STATEMENT OF OBJECTIVES, AUDIO-VISUAL AID
SUGGESTIONS, AND PRACTICAL CLASSROOM EXERCISES. TOPICS
INCLUDE--A HISTORY OF DATA PROCESSING, DATA PREPARATION,
COMPUTER HARDWARE AND CAPABILITIES, TEACHING USE OF COPOL (A
COMPUTER LANGUAGE) , PROBLEM-SOLVING TECHNIQUES, APPLICATIONS,
CRITERIA FOR COMPUTER SELECTICN, AND SOLUTION OF A PROBLEM
THAT 18 INDIVIDUAL IN NATURE. CLASSROOM AND LABORATORY TIME 3
F REQUIRED TO TEACH EACH OF THE PHASES OF THE CURRICULUM 18 3
5 ESTIMATED, THE TOTAL ESTIMATE FOR THE CURRICULUM BEING 258

HOURS. A CASE STUDY OF VOTING BEHAVIOR 18 USED TO DEMONSTRATE
THE INTEGRATION OF SYSTEMS ANALYSIS AND PROGRAMING AND TO
GIVE EXPERIENCE IN THEIR USE. A BRIEFLY ANNOTATED
BIBLIOGRAPHY 18 GIVEN BUT 18 NOT CORRELATED BY PAGE OR VOLUME
7O ANY PARTICULAR LESSON OR PART OF A LESSON. ACDITIONAL
REFERENCES IN THE APPENDICES INDICATE PROFESSIONAL AND
INOUSTRIAL SOURCES FOR COURSE INFORMATION AND AUDIO-VISUAL
AIDS. (MJ)
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- INTRODUCTIO.

The.daya processing industry is one of the most rapidly expending
fndustries in the world. Each and every day, new solutions to aze
old problems are derived ,throuzh date processing. The repid escalation
and new technological breckithroughs meke possible still further expan-
sion of the problem solving capebilities of date processinz equipment.
However, this dynamic growth has created & "people gap" that leaves
the problem solving capebilities of computers widely untapped. Since
data processing has such a great impact on a2ll of our lives and will
have en even greater one, it is imperative that knowledge of the industry
be more thoroughly explored. An awareness of {ts abilities snd potential
by diversified groups will open the spectrum of date processing even
wider. Coupuater applications are nrot 1limited to Yankinz, inven<tory
control, or mathematicel computations. They acve assuming a prominent
place i every aspact of modern living. This importance is growing

phenomenzlly and we must meet the challenge.

Data processing mznufacturers are condueting crash prczrams that
develap manpower resources o support computer operations, however,
this cennot begin to fulfill the need. Ve must now familiarize perscns

outside the industry with deta processing in order to bridze the gap.

The most logicel approach is to inform teazchers of the tool al

hend. They will better understand the relationship betwesr the ccomputer
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and the clezs-ooa; discorer 2 new educztion resource; and, in turn,
convay an understonding of data processing to the student. The

teacher is the necessary link to expand the electronic age.

In February, 1967, a report on couputers issued by the P-ecident's
Science fdvisory Committee stated thet "It is of the utmost imporiance
to keep in mind that computing should not be thought of primerily as
& new subject to be taught in eddition to 2ll the other important 5
meterial row in the curriculum. Teachers who make use ol computers
in a wide variety of sub ects have found that their material can be
taught more rapidly, more thoroughly, and more neaningfully with the

eid of computers . . . ."

Tnis curriculvm is designed to:
1. Develop perticipant proficiency in the functions end uses : %
of electronic data processing. é
2. Allow the teacher to utilize and develop, new techniques %
within his own srea and/or pursue the teaching of date | : ;
processing. |

3. Generate electronic data processing as an effective class-

ke s A e Ms Ry A3 e

roor. tool,

The course.assumes no prior knowledse of data processing. Its only

pre-requisites are an inquisitive mind and the motivation to keep ebreast

of todays progress and the derends of tomorrow's world.

Tae instructor who will ccenduct the course outlined in the curv-

™

iculw:, rmust be experienceld in deta processing. Tnis means soue

o
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practical experience as & progremner/a.alyst workirg in the data
processing $nduztry. It should {nclude erposure to the hishew level
languages plus knowledze of basie asgenbly language. In most cases
two or three years oF experience coupled ¥ +h the curriculum outline
and documentation will produce a meaninzful and constructive course.
In this vein, the compuier mamafacturers are an excellent source of
manuals, visuel aids end other information. In the past they heve
proven to be cooperative, and vnderstandsbly so, since this industry
benefits from eny such undertakinz. It should be noted here that

as in all other subject matters, formel schooling is only & base
upon which vo ouild for the future. The continued acquisition of
new information is all the more importent in a dynaanic, ever chanzing
subject matter such as data processing. The instructor's education
and experience should be complemcnted by an efforl, to siay abreast ol

the state of the art, via technicel journals, societies, and seminars.

Tais curriculum has becn designed to fulfill a neei in the field
of education. Through its subject motter each teacher will be able to
bring his individual discipline up to date. The curriculum may be used
as a full time course but will prodably be more widely received if it
{s used on an inservice bssis. The outlines include sugzested time

allotments, based on thres2 (3) hour class sessions, which may be util-

$zed in various ways. The total hours sugzesved for each segmani assume a

e ek e rand A .
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class conposed of professicnzl educatore. in expanrion of the hours

would be indicated if the curriculum is to be used for other purposes.

Phase One of the curriculum becomes the basis on which the class

participant can build. Beginning with & brief history of data proccss-

ing, its cause and eifects, it goes on to sccusint the student with

data preparation and computer hardware, that is, the actuel equip-
ment. The spéeds at whicn various funciions ere performed is beyond
basic comprehension; i.e. trensferring data at the rate of two hundred
forty thousand (240,000) digits per second, or the retrieving of any
of two hundred million (200,000,000) cheracters in less than one tenth
(1/10) of a second. These fentestic capsbilities stimulete the imagine
ation and quickly capture student interest. Phese One also introduces
the tools necessary to implement compuier systens ond moke “"electronic

prains” function in o useful manner.

* The last section in Paose One embodies teaching use of the COBOL

programming lensuage. COBOL js an ocronyn for ggmmon.gpsiness gyiented
Languege. This allows people to write statemrents in Enzlish that ace
later translated by the computer into its own language. There ave
many other langucges, dbut CO30L was chosen here since it is capzble of
solving problems of mony varieties and is not restricted to pure math-

ematic equation solving. Arother reason is the case of teachinz and

* the readily understandable documentation theat is a natural by-p.oduct.




The successful cenletion of Phzse One with its programming enerclses

is quite rewardinz to anyone. The Zap hes been bridzed and =n under-

standing of the undomentels has baen acquired. HNo longer is 2 computer
14 P

-

a mystery. Hew ideas will heve come forth during this phzse from most

Phzse Two dezsls with the overall espprozch %o utilizing computer
technolozy as 2 problem solving tool. The information acquired in
Passe Onc is ncw spplied to the systems and procednres area to form

a solid base fn problen solution, through the use of data processing

equipment and techiniques. Discussions and classroom problems illust:ate

‘applications of general interest in government, industry, and school
administration and serve to illustrate the feasibility of the use

of compubers in familiar situations. A% this point, the participant
will heve acauired sn undersvanding of not only the fundementels of

data procesing, but also the broader aspecte of computer technology.

The prozremuming knowledze from Phase One and problen=-solving
techniques of Phase Two are linked in Phase Three when the participant
is required to look more closely ¢t deta processing in the education
rield. Here the crestive mind will see the reletionship between this
subject and the iniividual's specizlty. These cre the thoughts that

will grow znd bc passed on from the participants to their students &s

part of a totsl aworeness o the world around us.

Discussions of computer assisted instruction (CAT), seex to show




tne power of this tool to trhe educuio Otner applications in the
ficld of educetion arc also exnlored. onz with these the arca of
computer selection is studied. 3esides the criteria used Jor ce-
lection, sample manufacturer proposals eare presented which requive
the use of these crivaria to deveriine 2 colution. This knowledge
will be especislly useiul should the teacher's school be in the selec-
tion process in the fuiure, Fhase Three and the curriculum come to a
close with the solution of & problem thet is individual in nzature.
Unlike those in the fivst tiuo phases, this problem is one that is
generic to the discipline of the individual educator. Here the total
realization of the subject matter is brought home to the individual.
This is no longer a subject that is strange =nd unrelated. It has

nov deinonstrated 1ts usefulness and el the sam2 time shown the crucial

role it plays in everyones life.

In summary, the curriculum is desigied to provide a comprehen-
sive understandinz of the most recent or "third generation” concepts
vhich wlll equip the participant with the lmowledze to effectively

utilize “he vower of this dyramic technology.
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Curriculum Outline

PEASE O - GEIEPAL 3ACKGRGUID AYD PRCG2ANMMTING CILASS LABORATORY TOTAL

Evolution of D-ia Processing 5 l
Dote Represeniztion znd Manaszement 5 1 6
Concepts of Date Processing Harduare 1 2 6
Co:.certs of Datz Proceszsing Softweare 9 3 12
Computer Processiny Techniques 5 1 6
Decision M-kinz Technicues b 2 6
COR0L Progremming 40 20 _60
102
PHASE T0 - TECHITOURS A'D APPLICATIOHNS
Data Processinz Systems and Procedure Concepts 18 6 ok
Intezration of Systems and Prograxming 10 20 30
Practical Aoplicztions in Industry 6 3 o
Practical Applicztions in School Administiration 6 3 9
Advanced Class Prodlen 12 6 13 ;
Information Retrievel 5 1 6 :
96
PHASE, TH2EE - ADVANCED APPLICATIONRS TO
IiDIVIDULL DISCIZLi.ES
Concepts ol Corputer Assisted Instruction 5 1 6
Selection of = Computer 6 6 12
Data Processing Tewching Aids 2 1l 3
Current Anplicsations in Education 6 3 9
Individrel Prodlem : 6 2k 30
€0
TOTAL HOURS 258
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Tne outlines vhici follow zre intended to sugzest the areas to
be tzuzht in thic curriculum. Included ove objectives for each section,
alonz with case studies, suzgesied problems and solutions.

It is expected the msterial presented and texts_used, vill be left
to the discretion of the instructor and some varietion will ns urally
occur, due to the availability end type o? equipuent. Lavoratory

_hours sre flexivle and may vary with each class because of individuel
methods of presentetion. However, the cuzlity and completeness of
the course should not be compromnised.

Progrermed instruction courses have been snccessfully used as
classroon texts, particularly in the intrgductibn area of data process-
ing. The bibliography, reference fnfornztion and eudio-visual aids are
‘annotated, to aid the instructor in his selection of material. Addi-
tional sources of these elements are also listed to facilitete collec-
tion of ihe most recent educational alds.

The content and format of this curriculunm has been provided oy
experienced technicians end educetors, associated with successiul
prozrams in data processing, for at least five years. It has also been
reviewed and aéproved by an advisory board consisting of educators in
every level of educavion, managers vepresenting o varietly of consuter
ueers, and rep:esentativcs'of the systems end educational branches >f

the leading equipnent manulacturers.

ok i
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GENERAL 3ACYGROUID AXD PPOCRANDAN éLASS IARORATORY  TOTAL

Evolution of Dzta Processing
Deta Representation and Managenent

Concepts of Date Processing Eardware

O & W N

Concepts of Dzta Processing Software

Computer Processing Technioues

Lhd L

E Decision-ma%inz Techniques

1
1
2
3
1l
2
20

E§ = w

CO30L Programing
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EVOLUTION OF DATA PROCESSIIG

Sug;gsted Timo: Six hours
Content: A generel description of the development of data
. processing technology and its relation to the in-
dividual and sociely.
Major Divisicns:
I. DATA RETENTION
TI. FORERUNUERS OF ELECTRONIC DATA PROCESSING
III. UNIT RECORD ERA
IV, COMPUTER ERA
V. IMPACT OF THE COMPUTER

Objective:

To make the student aware of the evolution of data

processing technology ard the tremendous impact of

the computer upon society.

In order to motivate the student, 2ids using the

computer, such as menagement gemes, baceball games

end other stirulating programs are available from

|
| the manufacturers. Audio/Visual aids showing the
components of a computer may also be effective.
Since terminology'can be a stumblirg dlock to the
| novice, a data processing glossary may be distributed,

to each studeni. These are usuelly availeble et no

cost fronm the manufacturers.
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Included as supplementzl materiel in this section,

is the Instant “"Ruzzvord" Generator which should

-help to overcome the apprehension attached to deta

processing te:minology.

NPT
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EVOLUTIO: OF DATA PROCESSIHG

I, DATA RETENTION
A. Types
1. Human Memory i
2. Written Word |
3. Machine Rezdable Form
B. Purposes
1. Legal . ;
2. Historical i
3. Statistical Analysis
4, Menzgement Information
. 5. Decision lizking
6

. Probvlem Solving

7. Seientific Computation

8. Research

9. Secientific Simulation ;

II. FORERUNHEPS OF ELECTRONIC DATA PROCESSIHQ
Pascal - 1642

| N
' B. Leibniz - 1690 . . :
C. Babbage - 1522

D. Hollerith - Census of 1390

ERIC

P
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III. UNIT KECORD ERA

A. BNeed
1. Increassed volume of date .
2. Processing of repetitive opecrations
3. Manipulation of data to achieve desired results

B. Development
1. Punched cards
2. Electro-mcchenicel rezding of cards
3. Progression from numeric to alphemeric abilities
L, Auxiliary card-handling machines
5. Control panel wiring
6. Increased computational abilities |
7. Increased flexibility
8. Increased speed o i

0. Acceptance by industry

IV. COMPUTER ERA

A. Need

1. Conmplex calculations g

2. Complex applications
3. Systematicezlly recorded deta :'
B. Characteristics %

1. Electronic Speeds

2. Internel Memory

3. Stored program of irnstructions

ERIC

IToxt Provided by ERIC
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I, Complex decision making ebility
5. Automatic Operations
C. Information Flow ;
1. Input
2. Central processing unit
e. Mbmory
b. Arithmetic Unit ‘ | |
¢. Control Unit
3. Output
D. Original }Models
1. MARKI
. _ 2. ENIAC .
3. EDVAC
4, UWIVAC I

(e 08 Bond AV A Lt o I UES AL A o~ BV R £+ S0l -

E. Developaent

1. Equipment

[PPSR TRV REP P

a. First Generaztion 1946 - 1957 P
b. Second Generation 1958 - 1964

c. Third Generstion 1965 -

R 4 el il A b A e Dbl g

2. Efficiency

a. Increased speed 3

b. Increased relisbility

¢. Decreased size |

d. Decreased cost

!
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3.

Processing lethods

a. Scientific computetion
b. Mathematical computation
¢. Statistical reportinz

d. Exception reporting

e. System simulation

f. Real time processing

V. IMPACT OF THE COMPUIER

A. Individual

1.
2.

6.

Automatic check deduction

Credit cards

Increesed volume of unsolicited edvertising
Educational revolution
Developnent of new products

Increased employmént opporiunities

~ B. Governuent

1.

Administrative
a. Tax reporting
b. Tax processing
¢. Census
d. Voters registration

e. Health servicec

-
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2. Legislative
a. Surveys and peolls
b. Mziling lists
¢. Letter writing
d. Voter statistics
3. Judicieal
&. Crimingl information systen
b. Fingerprint clessifications
¢. Accident statistical reporting
d. Legel ebstracts
C. Industry
1. Space progrem
2. Deata processing eqguipment manulacturers
3. Data processing related industries
ki, Dynemic inventory control

5. Production/Cost ratio control

T R T ST TV T S S VP PPy ey
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INSTANT "BUZRIQRD" GRIEIATOR

~ Technology has crealed a new type of Jargon that is nearly es
{ncomp rehensible ac it is sophisticated. Phllip Broughton, of the
U. S. Public Lzalth Service, developed an unusual technique, called
ea Instant "Buzzword' Generstor, which will help you mester tals
Jergon. With it, you ccn generate an almost endless variety of
intelligent-sounding technical teims.

The technique is easy to use. Mevrely select a digit from each
of the three columns listed below, end combine the words opposite
each number into your own technicsl iergon. For exemple, select
"282", and you genevate: "systemeilzed third-generation copsbility,"
an expression bound to commond instent respect - and confusion! "HNo
one will have the remotest ides of what you're talking ebout,” says
Broughton. "But the important thing is that they're not abuut to
admit it."

COLUICT 1 COLUMY 2 COLUMN 3

0. integrated 0. manazenasnt 0. options

1. total 1. organizational 1, flexibility
. 2. systematized 2. monitored 2. capability

3. parallel 3. reciprocal 3. mobility

I, functional L, digitel i, prozgrerming

5. responsive 5. logic 5. concept

6. optical 6. trensitional 6. time-phasc

7. synchronized 7. increaentel 7. projection

8. compatible 8. third-generation 8. hardvare

9. balanced 9. policy 9. contingency




DATA REPPESENTATION AMD MAJAGRMENT

Suggested Time: Six hours
Content: A description of the methods available for handling
informetion on a compuver.
Majof pivisions:
I. SOURCES OF DATA
II. DATA REPRESERTATION
ITI. DATA MANAGEMENT
Objective:
To acquaint the studeat witﬁ/the concepts of computer
files and their handling. Standard methods and tech-
nolozy, such as USASCII code, tape files, &nd disk
files are discussed in deteil. Other media might oe
briefly described (such as date cells) but emphasis
is pleced upon tepe and disk. The concept of numbering

systems is included to give the student an understending

of the machine's method of storing snd computing. Simple

: exemples of conversion from one base to another are help-
ful but care should ve teken that these exsmples do not
become the central point of the lecture as they are
suvordinate to the knowledge of deta structures thut the

| student recuires at this point.

Besic theories of file handling and dete collection for

rocessinz shculd be described.
p 3
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DATA PRRZINSEIIATION AUD ANAGEMENT

I. SOUECES OF DATA
A. Clerical files

B. Surveys

C. Ouestionzires

II. DATA REPRESENTATYO: ;
A. HNumbering systems

1l.. Binery

Se s AR e e w LT s b e e

2. Decimal
3. Octal
k., Hexadecimel
B: Hollerita Card Code
‘ 1. Humeric
2. Alphabetic
3. Speciallcharacters
C. Binary Coded Decimal Systenm (BCD)
1. 6 information bits end parity bit ]

2. 64 cheracters

D. Extended Binary Coded Decimal Interchenge Code (E2CDIC)
1. 8 informetion bits end parity bit
2. 956 Standexd characters

E. United Stctes of America Standard Code for Information
Interchange (USASCII)

1. 8 informetion bits anl pority bit

ERIC
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2. 256 standard characterss
F. Miscellaneous
1. Peper tape coding

2. Other coding structures

I1I. DATA MAIAGEMEXT
A. Structure
1. Character
2. Pield
3. Record
L. File
5. Volume
B. Media
. 1. Card
2. Paper Tape
3. Magnetic Tape

4. Rendom Access

C. Arrengement

‘ 1. Fized or variable length
2. Blocked or unblocked

D. Organization
1. Sequential
2. Random

1 3. Index-Scquenitial

we
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E. File licnegement
1. Maintenance :
. 1

a. Additions ;

<
.
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b. Deletions

¢. Changes
d. Re-organization
2. Updating 3i
a. Periodic
b. Real time
3. Protection
a. Labels
’ : (1) External

(2) Internal

b. Back up files

e¢. Re-construction procedures
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COXCEPTS OF DATA PROCESSIUG HMARDVARE

Suggested Time: 8ix hours
COntent:_ A description of the components of a computer, the
means ol communication with the computer, end the
design end capabilities of the harduare.
Major Divisions:
I. PERIPHERAL DEVICES
II. CENTRAL PROCESSING UNHIT
III, SUPPOKTIVE DEVICES
IV. COMMUNICATIONS DZVICES

Objectives:

Po farilarize the student with the Central Processing
Unit and its peripheral and supportive devices.

Stress should be placed on a description of the equip~
ment and on its functions and purposes. Students are
not expected to be able to operste eny of the ecuipment
at this point.

Many eudio-visual aids cen be utilized; pictu;es,
transparencies and films mey be used to {1llustrate
each component, various hardware configurations, and
computers in ectlon.
One niethod wﬁich nas proved successful is to end the

lactures with a Gemonstration ol the equipument. IF

IO n
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equipment is not availcble in the classcoom, areza
installations have been found to be cooperative with

" this type of effort. It is important that the student
understand that this is not en exheustive study of ell

systems, but a survey of the most cormonly used types

of eauipment.
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CONCEPT3 07 DATA PROCESSLLG HARDVARL

PERIPIERAL DEVICES
A. Card Reader - Punch
B. Paper Tzpe Reader - Punch
C. Megnetic Ink Cnaracter Reader (MICR)
D. Optical Choracter Reader (OCR)
E. Console Typeuwriter
F. Line Printers
G. Magnetic Tape
H: Rendom Access Devices
L Disk
2. Drum

3. Magnetic Czrd

CENTRAL PROCESSING UTIT (CPU)
A. Main Memory
1. Purpose
a. Progrem storage
b. Dats stovage
2. Struciure
a. Core
b. Rod
¢. Thin film
3. Organization

a. Bit
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b. Byte
c. Words
L, Addressing
a. Concent
b. Methods
(1) Dpirect
(2) Indirect
(3) Indexed
B. Arithmetic Unit
l. Purpose - Computation
2. Decimel
3. Binery
b4, Floating Point
5. Arithmetic Registers
6. Shift Registers
C. Control Memory
1. Instruction
a. Initislization
b. E:ecution
¢. Address Modification
2. Operation Registev
3. Dsta Address Register

4, Interrups Control
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D. Input/Outpus Control Unit
1. Purpose - simultenelity
2, Mecthods
a. Bulfering
b. Memory Cycle Distrivution
E. Operators Console
1. System Initizlization
2. Displey Fesisters
3. Monitor

I, Sense Switches

III. SUPPORTIVE DZVICES
A. ‘Data Preparation
1. Card
a. Key Punch
b. Key Verifier
2. DPzper Tzpe ]
a. Typewriter
b. Cash Reglster
¢. Adding Machine
3. }Egnetic Tape Data Recorder ‘
B. Data Menipulation

l. Crrd

a. Sorter

(1) wuneric sort




(2) Alphabetic sort

(3) selection
b. Interpreter

(1) Printing of selected dets

(2) Sclective line printing
e. Collator

(1) Sequence check

(2) Merge

(3) Meatch

(4) Selection
d. Reproducer

(1) Reproduce

(2) Gang-punch
(3) Mark Sense Punch
2. Magnetic tape

a. Pooler

b. Line printer

Iv. COMUNICATION DEVICES

A. Purpose

B. Hardware
1. On-line zdapters
2. Channels

3. Transmission lines

4. Cormunication interface
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5. Devices

b. Video data terminals '

¢. Audio reponse units

d. Dute collection devices




CONCEPIS OF DATA PROCEISING SOFTVWATE

Suggested Time: Twelve hours

Content: A survey of the types anl couponents of software.

Major Divisions:
I,
II,
III.
1v,
V.
VI.
Objective:

STOKED PRCGRAM CONCEPTS
PROGRAMMING LANGUAGES
PROGRAM DEVELCPLENTY
UTILITY PROGRAMS
OPERATING SYSTENS

APPLICATIONS PACKAGES

To impress upon the student the ifiportance of tais

phase of computer technolcgy and to femiliarize

him with the terminology and uses of various types

of software. The student should be made eware of

the evolution of soiiwere and the develcpment of

standerdization in these aress. An audio tape

prograrmed instructién course in RPG, distributed

by IR may be & useful tool and serve several purposes:

the student would become Tfemiliar with one of the

cducationel methods aveileble in deta processing, end

vould oulekly learn to utilize a pregramming language.
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COLCEPTS OF DATA PROCFSSING SOFTWARE

I. STORED PROGRAM CONCEPIS
A. Definition of storel progron
B. Conputer instruction
1. Componepts
e. Operation code
. b. Operand
(1) Single address
(2) Multiple address
¢. Varlants |
(1) Counter
(2) Coatrol character
" 2. Length
a. Fixed
b. Varisble
3. Besic instruction categories
e. Input/output
b. Data control
C, ‘Arithmetic
d., Logic operaticns
‘e. Miscellancous operations
C. Basic progrom couponents
1. Instructions

2. Data areas
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a. Input/output srees

b. ¥Work arcas

Sde e Ban bA LA

3. Constante .

II. PROGUAMITIC LANGUAGES
A. Adsolute

B. Assembler

SR M e A WAL SRR s g K e Erns AR

ERy .

1. Source Prozrza Conponentis

AR s

a. Symb»olic naues ;

(1) Constant
(2) Data
(3) Instruction
b. Mnemonic operetion codes

: c. Declarative Statements

2. Assembler Progran

a. Functions

(1) Translation from symdbolic to machine code

(2) sStorage assignment

v N+ omdrsts an

(3) Error detection

b. Output

P N L U

(1) Object program
(2) Program listing
C. Compiler
1. Compiler prograx

&. Turctions
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(1) fTranslation from source statements to machine code

(2) Multiple instruction zeneration
(3) Error deteztion
b. Output
(1) Odviect progranm
(2) Preogren listing
2. Types
a. Commercial
b. Mathematical
c. Special purpose
3. Common lanzuages
| a. CO30L - Common Business Oriented Language
b. Fortran - Formuls Translator
c. Algol - Algorithmic Oriented Language
d. RPG - Report Program Generator
k., Advantaszes
a. Compatability detwesn computers
b. Ezse of p.rogremmins
c. Seli‘. docunmentation
d. Eese of maintenance
e. Reduced trairing sine
5. Disadvantages
a. Memory limitations

b. Periphersl linitations

Ly




I1I. PROGRAY DEVELOFRIG
A. Procedure

1. Problem definition

2. Procedure specifications

3. Input/output specifications

k. Codinz source prog:am

5. Translation to machine media
a. Card punch
b. Magnetic Tape Data Recorder
¢. Direct entry keyboard device

6. Translation to machine code object progrem
a. Assembler program
b. Compiler program

7. Testing of orogram

a. Desk checking

b. Program listing checkout

c. Execution of object vrozram with semple data
. d. Trece routines

e. Memory dumps : i

AT TR T AT A TR TN T IR T AN TR TR TR R e AR

f. Console debugzing

B. Technicues

1. Looping
a. Purpose
b. Method

2. Addressing

a. Direct
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a. Modification

b. Indirect

3. Indexing

b. Advantages

s dama

L. Table Looi-up
a. Argumnent

b. Function 4

5. Program Swvitches
6. Sudbroutires

a. Open

b. Closed

7. Segmentation

" 8. Macros
a. Programmar macro

b. System macro

1V, UTILITY PROGRAMS

A. Peripherel Conversion

| 1. Loed routines
2. Card to tepe/disk/printer
3. Tape to disk/prAnter
L. Disk to tape/printer

B. Diagnostic

1. Memory print




2. Clear menocy
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3. Tape and disxk editing
i, Trace routines
5. Snapshot

C. Sorting

1. Methods
a. Sort by selection

b. Exchange sorting

¢. Sort vy insertion

d. Rzdix or digii sort

e. Sort merge method
2. Implementation

a. Parauneter specification

b. User routires

D. Miscellaneous

1. Translators

2. Simulators

3. Flow charting programs

V. OPERATIXG SYSTEMS
A. Integrated sei of inter-dependent programs
.B. COmpohents
1.. Executive routine (Supervisor)
e. Resident

b. Cealls ~ppropriaie nrogrem elements




2. Processing prosrams

P S T S, o Ny e PP

a. Languege processors
b. Disgnostic routines ,
¢. Peripheral functions

d. User programs

e. Service (mainterance) functions

(1) System generator

(2) System library functions

NS

C. Primary functions

1. Loading progrems

. Communication bvetween operstor and system
. Hendling errors and restert facilities

. logging events

. Automatic program calling

2
3
L
| 5. Reduce operator intervention
6
7. Simultansous operation of input/output devices
8

. Allocetion of input/output devices

9. Allocation of memory
n. Additionzl functions
1. Job scheduling - priority specifications
2. Multi-processing
3. Comminications lacilities
E. Hardware Requirements
f 1. Reciden: device

2. Momory




F. Performance conciderations

1.

Ny
[ ]

= w
.

Reserved eguipment
Running overhead tine

Maintenance effort

Increased efficiency of operation

VI. APPLICATIONS PACKAGES

A. Generel description

B. Sources

1.
2.

3.

Manufacturers
User groups

Software houses

C. Exoemples

1.

Banking

a. Savings accounting

b. Demand deposit accounting

Education

a. Student scheduling

b. Grade reporting
Menufacturing

e. Inventory coatrol

b. Production conterol

Medicine

e. Hospitsl accounting

b. Patient records




5. Scilentific
a. Regression Analysis
b. Contour lapping
6. Manasement
a. PERT
b. IMPACT
7. General
a. Payroll processing
b. Personnel records
D. Implementation considerations
1. Modifications
2. Documentation Mazintenance
. 3. Programning efiort

a. File creution

b. Svpecialized programming lanzueges
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COMPUTHE PROCIISING TECHIITOUES

Suggested Time: Oix hours
Content: A description of the methods used in applying computer
technology to datz hendling.
Major Divisions:
I. BATCH PROCESSING
II. MULTIPROGRAMMIIG
III. REAL-TIME PROCESSILG
IVv. TIME-SHARING
Objective:

. To scqueint the student with the developnent of
current technolozy. The evolution of these methods
should be discussed in terms of herdware, and app-
1ication. I should be pointed out thet a new tech-
nique does not necessarily obsolete other methods;
that individual requircments dictate the methodolozy,
e.f., oatch processing would be a proper solutlon to
many dsts handling problens whenever criticel time
response is rot a factor.

At this point the student has been intrcduced to data
representation and lts menazenent, znd the hardware;
vhich in effect indieates "what" constitutes & compute:;

this soction explores "how" a computer is utilized,
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This portion of the course is intended to give a
basic understending of these concepts, but cuare
should be token not to dwell upon the technical
deteils, ac the student is not expected to develop

sophissicated techniques for these epplications.
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COMPULTR PROCESSING THoHNINUS
Ny

I. BATCH FROCELSSILG
A. GCeneral descripuion
1. Collectlon of data

2., Periodic processing

3. Output

&, Snatistical reports
b. Exception reporis
c¢. Updated files
B. Seguential Iiles
1. Medio
a. Punched cards

b. Megnetlic tepe

2. Sorting requirements
3. Non-destructive updating
C. Random Access Files

1. Medis

a. Disk

b. Drum

¢. Mzgnetic Cords
2. Orzanization

e. Sequential

b. Pandom

(1) Randomizing theovry
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(2) Chaining
¢. Index Jequential
(1) Datz key
(2) Overflow aress
(3) Index
3. Destructive updating

4, File re-orgenization

II. MULTIPROGRAMMING
A. General
1. Definition
2. Purpose
3. Reasons
e&. High speed of CPU
b. Relative slovw speed of perlpneral devices

B. Herdware developments

1. Buffering devices

2. I/0 interrupt mechanism
C. Applications

1. Simultancous Peripheral Operations On-Line (SPCOL)

2. Processing of multiple programs with varying funciions
D. Advanéages

1. Greater utilizetion of nardware

2. Replacen2as of nulti-computer instellations with

sinzle processor




5. standardization of procedures for sirzle computer.

R

III. REAL-TI} PROCHESSTIG
A. Gererel
1. Delinition
2. Purpoze
a. Immediste inquiry respons®
b. Mezsase suitching
e. Dzta collection
d. Data dissemination
B. Technological develcpments
1. Communications facilities
2, Remote device termincls
3. Large rzndom access files
4., oueueing concept
C. Applications
1. Telecormunications
2. Inquiry proceséing

3. PRemote up-dating

IV, TILME-SHARIVG
A. Generel
1. Definiticn
2. rpose
a. Maultiple users

b. Ucer cozt econo™y

e e T W madeaskd
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:
c. Erfieient bharduave neilizuation

B, Technolozical develogzmeats
1. Real-timz chovecteristies
2, Memovry pactitionins end prétection
3. Viriusl memory-paging

C. Applicztions
1. Prozram preparation, mo@i?ication, end testing.
2. Seientific snd enzinzering celeulation.
3. Education
i, Text editing and modification
5. Message swvitching and cormunications
6. Horse vetting

D: Provlen Areas

1. Data security
2. TFederel control end rezulation of conmuanicaticns
- 3. Costs
a. Terninals -
b. Comminications lines

c. Computer time




DECISIO MAXLHG TECHNIQUES

Suggested Time: Six hours

Conient: A presentetion of tecchniques used for proolem desc:iption
and documentation.
Major Divisions:
1. PURPOSES OF DECISION MAKING TECHNIQUES
II. FLOW CHARTIIG
III. DECISION TABLES
Objectives:
To allow the student to becone femiliar with visual
decision making techaiques and to empnasize their
relation to the detailed documentation which must de
e part of a properly designed éata processing system.
Laborasory proolems should be used to illustrate the
sequential and logiczl development of procedures necessary
to solve préblems.
The Internal ﬁevenuc Burezu Tax Tables may ve usel as
an exzmple of a decision tadvle, vhich is familiar to

everyone.

R S T Y
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DECTSION MAXING TECHAINUYS

f. PUKPOSES OF DECISION HAKILG TECHLIQUES .
A. Communication tool between monogement, systems anzlyst and
prograrmer
B. Meeningful and simple classifications of operations
C. Pin-pointing prcblen areas
D. Estimzting progremaing requirerents

E. Docunentztion

II. FLOY CHART
A. Types
. . 1. Systems flow chart
2. Proceduve flow chart

3. Metaod flow chart

i, Block diagran
B. Stendard Symbols
1. Input
2. Decision
3. bperations
L., Outpud
5. Direction of flow
. Files

. Auxiliary ecuipment

6
7
8. PBemote refereaces
9

. Annotations




C. Symbol Sneciclization
1. Processing
a. Manual
b.. Unit Record
¢. Computer
2. Charting
a. Flow Chart
b. Block Diagrznm
D. Flow Charting Tools
1. Templates
2. Charting Work Shects

E. Laboratory

III, DECISION TABLES
A. Types
1. Limited entry
2. Extended entry
3. Mixed entry
ﬁ. Conponents

1. Heading
2. Conditicn stud

3. Condition entry
L, Action stud
5. Action eniry

C. Procedures

1. Define condition

"o




7.

Determine nurizer of decision rules
eat conditicns

Specify actions for cach rule

EISE rule

Segmentation of {ables

DO and GO TO action stubs

D. Leboratory




SUSRESTAN TATOTATOLY DPRO2LT.SS

PRODLEM M0, 1
Three numerical val:es are to ne tested to determire vwhich is

hizhest. Assuue none are equal.

PROBLE!! 1D, 2

Same o provlem no. 1 bubt there may be equal values.

PROBLEM 10, 3

Hire o systems enalyst telking into consideration factors such as

age, ecucation, experience, etc.

PROBLEM 1O, &

Test szles orders for approval, considering a ceiling amount of

credit and whether the initiel credit rating is good or poor.

[
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COR0T, PLCORAMNTITIG
- -

Suasestad Time: Sixiy hours

Descriplion:

by laboratory exercise in the use of the langu=

Mzjor Divisions:
1.
II.
III.

V.
VI.
ViI.

VIiI.

X.
XI.

Objective:

An extensive course in COBOL is included in the

COROI, GRIERAL CHAFACTERISTICS
PUNCTUATION

LITERALS

FIGUPATIVE CONSTANIS

COROL CODING SHEET
IDENTIFICATIOL DIVISIOJ
ENVIROINENT DIVISION

DATA DIVISION

PROCIDURE DIVISIOK
MISCELLAYEOUS CLAUSES & VERES

SOFIWAPE EXERCISZS

A thorou=h siudy of the COXOL lanjuage sccomrunied

e,

curriculum to provide the student with experience

usinz a provlem-oriented langusge

CO0L, using

Enzlish langusge terminology, vas selected as the

lentueze to be taught in this curriculun for several
(] s -1

reasons:

CO30L hzs become an industry stonderd, and




no techniczl backsreund is requived. The languase

{s adaptable to prodlem-solving in most arees and

not restricted to any discipline. The curriculum

is in conformence witn standards esteblished for
COBOL-65. Vendor manuals should be utilized for
introduction end clerification of optional elements.
This scction offers an opportunity Jor the student

to obtain "hends-on" experience in programming.

It is useful to incorporate as meny computer problems
as time 2llows, since experience indicates student
{nterest. end motivation is grestly enhonced in this
manner.

In the event that a computer is nct readily avail-
eble, it mey be possible to rent time at & commercial
facility end utilize "remote” tesﬁing. In this
method all studeant problems are submitted to an exper-
jenced operator., While this method is rot es dramatic
as the "hands-on" method, it still serves to enhance
the course, &s the student will be gzaining experience

in the use of the lsnzuvage.

Software exercises ian this section is included to ex-

pose the participant, to some of the necessary functions

in utilizing an operating systen.
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COROL PRCCFANMIEG

I. COROL GENERAL CHARACTERISTICS
A. Structure
1. Divisions
2. Sections
3. Paragraphs
L, Sentences
5. Statements
6. Words
7. Characters
B. Standard Character Set
1. Vords
2. Punctuation
3. Editing
4, Relations
C. Vords
1. Reserved words
a. Key words
b. Optional words
2. Data-names
D. Statements.
1. Purpose
2. Components

3. Types
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a. Imperative

b. Conditicnal

c. Compiler-directing
(1) EXIT
(2) ©NOIE
(3) INCLUDE

4. Connectors

E. Sentences

1. Components

2. Termination

3. Separators
F. 'Paragrephs

1. Components

2. Nane

H. Divisions
1. IDENTIFICATION
2. ENVIROMMENT
3. DATA
4. PROCEDURE

II. PUNCTUATION

. A. Period
B. Comma ‘
C. Semi-colon ' |
i D. Parenthasis

i E. “uotes
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III. LITERALS
A. Types
1. Non-nurmeric class
2. DMumeric class

B. Usage

IV. FIGURATIVE CONSTAINTS
A. Types
B. Usege

V. COBOL CODING SHEET
A. Page and serial number
B. 3ody
C. .Ident

D. Continuations

VI. IDENTIFICATION DIVISION
A. Purpose
B. Coding Format
C. Entries
1. Required
a. IDENTIFICATION DIVISION
b. PROGRAY-1ID
2. Optionel
a. DATE-VRITIEN
b. DATA-COMPILED

¢. AUTHOR




4. INSTALIATION
e. SECUMITY
f. REMARKS

VII. ENVIROXSEWT DIVISIOX
A. Purpose
B. Coding form
1. Division and section names 5
2. Paragraphs
C. Configuration section
1. Purpose
2. Entries
a. SOUR(;E-COMPU].‘ER

b. O3JECT-COMPUTER

¢. SPECIAL-NAMES

D. Input-Output Section
1. Purpose
2. Batries
a. FILE-CONIROL
b. I/0-CONTROL |
E. laboratory Exercise-Prodblem Jo. 1

T A TR TR AR TR T

VIII. DATA DIVISION

A. Purpose
B. Format




-56-

14
1. Division and sectiosn nenes

2. IEntry
'C. Definitions :

1. Field of information :

2. Record

3. Block

k. File

p. Structure
1. DATA DIVISION
2. FIIE SECTION

~
AP TP SRR, ‘-
™ WA AR o > se e

3. .rile Description
a. FD flle-name

| (1) RECORDI!G MODE 1S

(2) BLOCK CONTAINS 0K RECORD(S )/CHARACTERS "

(3) IABEL RECORDS ARE
(4) VALUE OF IDEWTIFICATION IS
(5) DATE-VRITIEN
(6) DATA RECORD(S) IS/ARE

b. Record Description
(1) Hierarchial structure
(2) Group amd elenentary items

(3) Entries
(a) level-numbers . i
(v) Data-nsme
(c) Descriptive clauscs
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(¢) PICTURE

(e) SIZE IS XXX TO YYY CHARACTERS DEFEMDIIG

ON DATA-MAME-3
(1), UsAGE
(g) JUSTIPIED RIGHT
C. Mﬁcation
k. WORKING-STORAGE SECTION
a. Temporary working locations
b. Non-contiguous items
¢. Record descriptions
5. CONSTANT SECTION
E. Llaboratory Exercises:
. 1. Picture Clauses - Problem No.2

2. DPata Division - Problem No.3

3. Environment and data division - Problem No.b

-

IX. PROCEDURE DIVISIOil

A. FYormat
1. 8ection
2. Parsgraph name
B. Verds
1. OPEN . MOVE 9. EXAMIHE

2. CILOSE

b, WRITE

b

6. GOTO 10. ACCEPT
3. READ 7. ST0P  11. DISPIAY

8

13.
1h.
15.

PERFOR

e Yo 4 e A RN e A1 LRt i WO B W 46 Y R Le ATaNR S




C. Arithmetic Verbs
1. ADD
2. SUBTRACT
.3. MWULTIPLY
k. DIVDDE
5. COMPUTE
D. Arithmetic Rules
1. Operands
2. Storage of result
3. Use of literals
4. Truncation
" 5. Rounding
‘6. Editing
E. Laboratory Exercise - Problems No. 5, 6, 7.
F. Data Tebles
1. Subscripting
2. REDEFINES

3. OCCURS
G. Leborestory Exercise - Problems No. 8, 9, 10.

X. MISCELIANEOUS CIAUSES & VERBS
A. Environment Division
1. COMMON-Y-STORAGE
2. SEGMENT-LDMIT INTEGER
3. AsSSION OBJECT PROGRAHM

4. RENAMLG

PO RN L 2 Y

» &
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5. RESERVE (II0) ALTZRIATZ AREAS
6. APPLY
7. RERUN
B. Data Division
1. CoPY
C. Procedure Division
1. INCIUDE
2. I0AD ' j
3. CALL |

4, Corresponding Options ‘ |

a. ADD

b.. MOVE
¢. SUBTRACT

D. Laboratory Exercise - Problems lo. 11, 12, 13.

~

XI. SOFTWARE EXERCISES
S
Laboratory Exercises - Problems No. 14; 15, 16, 17,

Exercises in preparing control cards for specific jobs utilizing

a computers operating system.




LABORATORY: PRO3LEY MO, 1 -
IDZITIFICATION A!D ENVIROMENT DIVISION PROBLE!
Write the complete identification and environment divisions for

the COBOL run charted below.

r——t s

FILE FILE

>
»

)
—
h .
n :

NOTES:

1. Program and file nemes may be chosen by the programmer.

2. Program access is restricted to those persons assigned to this CO30L class.
. The problem is a classroom exercise in writing the Identification and
Environment Divisions for e COBOL program.

File-B is multi-reel and should be assigned to 2 tapes.

Memory for the object program is restricted to 32,110 characters.

Assume File-F will require more than 1 printed page.

0\?'#' w

©
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LABORATORY: COROL CIASS PROSLEM - PROBLEY X0. 2

PICTURE CLAUSES

Using the PICTURE clause, code the Data Division entries necessary
to desc-ibe the fields given below:

Problems:

1. A numeric field of 6 digits to be used in arithmetic operations.

2. An alphavetic field of 20 characters.

3. A numeric field of 6 digits to be used in arithmetic operations
with decimal alignment one position to the left of the least
significant digit.

k. A numeric field of 6 digits to be used in arithmetic operations
with decimal alignment four positions to the right of the least
significant digit.

5. A numeric. £ield of 8 digits with floeting dollar sign, comma,
and decimal point.

6. A numeric field of 5 digits which will be printed with a positive

. . or negativ:- sign depending on the value of the sending field

7. A numeric field of 8 digits with floating dollar sign, comma,
.decimal point and debit symbol of negative.

8. An elphabetic field of 50 cheracters, containing students name
and address.

9. A numeric field of 10 characters with fixed dollar sign and check

protection.
10. An alphebetic field of 12 characters with initiel value of blanxzs.

A
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LABORATORY: PROSLEH [0, 3

|
|
1. On 2 codinzg sheet weite the entire DATA DIVISIOH entry for the |
| following card file. i

|

1

J

1

Cerd Columns 1-5 Department Numder

Card Columns . 5=-13 Social Security Number

Card Columns 1 - 33 Employee Name

Card Columns 3l - 53 Employee Address

Card Columns 54 - 72 City and State -

Card Colunns h - 79 2ip Code :

Card Columns 80 Card Code "A" | i
|
|
!
|
!
|

- N i
r |
~ . }

©
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LABORATCRY: ENVIROMLEND AMD DATA DIVISICY PROBLEYM - PROBLEY HO, U

Write the ESVIROMMEST AND DATA DIVISION for the following files
to be used in @ COBOL program:

INPUT Card images on tepe.

There are stendavd labels on the tape.

FORMAT
Card Cols. Data Field Type Data
_ .1-15 City & Stete Alphabetic
20 - 3k Stock Number Alphanumeric
35 -« 39 Quantity Numeric
40 - 43 Unit Price 8igned Numeric
OUTPUT #1

Normal data records on tape, 10 records per dlock,
There may be more than one reel of output,
All normal labeling conventions apply.

FORMAT
Data Field - Type Data
1 - 15 Stock Number Alphenumeric
31 = 35 GQuantity : Signed Numeric
36 - 39 Unit Price Numeric (See Note 2)
Lo - 46 Totel Price Signed Numeric (See Note 2 & 3)
16 - 30 City & State Alphabetic

©
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PROBLEM 20, b (CONTLIUED)

OUTPUT 22

Print line images.
There are 2 print line formats; 1 for detail information and 1

for summary information

Deteil Format

Left-Most
Data Field Print Position Notes
Stock Number 6
City & State . 25
Unit Price : 50 2, L &5
Quantity 70 5&6
Total Price 110 2,3, 4, 7&8
SUMMARY FORMAT
Left-Most
Date Field Print Position Notes
Card Count 10 Allow 5 digits
Totel Cuantity 27 3&9
Average Auantity 70 Allow 5 digits
Aversge Unit Price 110 2, 3, 4, 8, & 10
NOTES: '

1. Object program is to operate using only 16,35k characters

of memory and 4 tape units.

Assume to represent a dollars a=nd cents value.

Allow for seven numeric digits.

Insert a decimal point and/or cormas as appropriate.

%ero suppress entire field.

Print a "-" symbol to the right of the least significant
character if quentity is negative.

Floating dollar sign.

Print "CR" if Totel Value is negative.

Zero suppress all but the low-order 4 digits, no punctuation.
Fixed doller sign and check protect all except the low-ovder

3 digits.

W
e o o @

-
o\ ?4 o\

e i e P A AP R S




&

LABORATORY: PRO3LEA MO,
CODE THE CO20L PROCEDURE DIVISION FOR THE FOLLOWIG FLOW CHART:

t

OPeEN
FILE- N

OPEN
FILE-OT

RERD
FI.E-IN

.
v

LAST
RECORD

ADD
N 8-C-D

»

WRITE
ALY &4

Y

CLose
FiLe=IN

CLoSE
FILE-OT,

.
.
ey

[N

P U Uy U
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LABORATORY: IRDIAN PROSLEM NO. 6
104 CHART THEN CODE IN COBOL THE INDIAN PROGRAX4.

The Indians sold Manhetten Island to tae vhite man in 1627 for $2L.00.
If the Indfans hed put the $24.,00 in the bank in 1627, what would their
bank balance be in 1063 at 3% interest compounded annually ?
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LABORATORY: F.I.C.A PROBLZY MO, 7
Flowchart and code the four Cobol Divisions necessary to calculate
7.I.C.A. on a weekly basis. The F.I.C.A. percentege is 4.4} on the
£irst 7,800.00 of the individusl's annual salary. The maximum amount

of F.I.C.A. in any 12 month period is $3143.20.

Calculate F.I.C.A.and write it to the output tepe also update the year
to date F.I.C.A. and year to date gross.

gt 7ape | output 2ape

1-5 Exployee no. 1-5 Employee no.

6-25 Name . 6-25 Name
26-31 Gross pey (this week) 26-31 Gross Pay

32-36 F.I.C.A. (last week) 32-36 F.I.C.A. (this week)
37-l1 Year to date F.I.C.A. 37-41 Year to date F.I.C.A.

k2-47 Year to date Gross Pay 42-47 Year to date Gross

L a e ik e i s
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LABORATORY: PROSLEM HO. §

Class Problem involving PERFORM AXD SU3SCRIPTIIG,

gach entry of Field 1 (in ascending order) is to be added to each
5th entry of Pield 2 (in descending order) giving eech 2nd entry of
Field 3 (in ascending order),

In the data division

Pield 1 is defined as 100 5-character fields
Field 2 1is defined as 500 5-character fields
Field 3 is defined as 200 7-characters fields,

L e
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INPUT

1.

OUTPUT

LAORATORY: FAYRCLL-FROZLT 0. 9

Card file conteining 2 rate table with 100 entries in
sscending sequence by job number.

Format

Column 1 - """

Columns 2 - 4 Job number - three digits

Columng 5 - 8 Rate - four digits, three decimal positions
(dollars, cents and mills)

Card records - one card per employee, in ascending sequence by
emgloyee number.
umns 1 - I Employee number
Columns 5 - 7 Job number
Columns 3 - 11 Hours, containing two decimal positions,

’ " Printer 1isting, one line per employee,
Positions 1 - b Employee number

Positions 7 - 9 Job number
Position 12 - 16 Rate (print decimal point)
Position 19 - 23 Earnings(print decimal point)

LABORATORY: PAYROLL-PROZTEM N0, 10

Revise problem no. 09 to allow multiple cards for each employee.
Print one line per :mployee showing total earnings.

L Y T UL JUR U W P Y
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LARORATORY: PAYROLL PRO3LEM - PRO3LEM FO. 11

An employec master file on tape contains 200 character records, blocked
5, with the following data:

Positions 1«3 Department number

" - h - 12 Employee identification
numoer

" ' 13 - 22 Employee name

" 1k - 15 Hourly rate (dollars, cents,
and mills)

" 19 - 100 Other indicative informetion
not required in this provlem.

" 101 - 106 Year-to-date overtime hours
(two decimal positions)

" 107 - 112 Year-to-date overtime hours
(two decimal positions)

" 113 - 119 Year-to-date gross earnings
(2ollars and cents)

" 120 - 200 Data not required in this

. problem.

The file is in sequence by Employee Identification !fumber within Department
Number,

A second input is a card file containing weekly salary information:

Card Column 1 Card Code "5"

Card Columns 2 - & Department number

Card Columns 5«13 Employee identification number

Card Colunns 1 - 17 Regular hours (two decimal positions) *
Card Columns 18 - 21 Overtime hours (two decimal positions)

The card file is in sequence by Employee Identification Number within
Department Number.

Normally there is one card per employee, however there may be no cards for
some employees (due to terminations or absences). These employees are not
to be paid but their records must be maintalinei.

If there is more than one card for an employee, assume the Tirst is correct
and all others are errors to be printed on the console typewriter.

Computations:
Regular hours X Hourly rate = Regular earning

Overtime houvs X Hourly rate X 1.5 = Overtime earnirgs
Regulg.r earnings + Overtime earaings = Gross eerninzs
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Tae output master file contains the same data as the input file, with
the following fields updated:

Year-to-date regular hours
© Year=-to-dete overtime hours
Year-to-date gross earnings

A printer listinz is to be prepared, with one line for each master
record, showing:

ent number
Enmployee identification number
Enployee nane
Hourly rate
Regular hours
Regular earnings
Overtime hours
Overtime earnings
Gross earnings

Totals are to be printed at the end of each department and a final
‘total at the end of the report containing:

Total regular hours

Total regular earnings : :
Total overtime hours !
Total overtime earnings

Total gross earnings

Total number of employees paid

Total number of employees not paid.

R RS

Aruitoxt provided by Eic:




21 F S s BRI

-T2

B S L

LABORATORY: ENMPTOYEE EDUCATIO LEVEL PROSLEM - PROBLEA 10,12

1. This problem consists of reeding en organization card file, counting :
the number of people in each of four education groups and printing %

a one line total for each organization.

2. An individuai will be coded according to his highest degree.

3. The input card format is:
cC 1 - 10 Department Number
CC 11 - 30 Department Name
¢C 31 - 70 Education codes for as many as L0 individuals
cc & Code of E is valid Education
Code of 9 is END OF JOB any other code is invelid.

et e Tt 2N U R 2 IRIEL S e

a. There are no lebel records.
b. There may be one or several cards for each organization.

¢. The codes are:

Code A - Graduate Degree
B - College Degree
C - High School Graduate

: D - Grade School
d. If a cerd.is read with an invelid code in Col. 80 bypass it.

A AR b Rra ekt P L WA Vi AT gy SARERE R

. The output print format is:

Print Pos. . §

l-10 Department Number
16 - 35 Department Name :
b1 - 46 Total Graduate Degrees }
i 51 - 56 College Degrees . T
F 6L - 66 High School E
. 7L - 76 Grade School ;

a. Report should be double spaced printing 51 detail lines and
& columnar header on each page (abbreviations may be used in
the header). ,

b. Each total is six digit field. Tae print total is a seven ,
position edited field consisting of 6 integers and a comma. ‘

e
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LABORATORY: CUSTOMER FILE CONVERSION PROBLEM: PROBIEM FO. 13

Flowchart and code the four Cobol Divisions for the following program
CUSTOMER FILE CONVERSION

There are 200,000 cards in & file of customers. Create a tape file
of these cards in order to convert the job to our new tape computer.

v e S Teepai A benen cwr G ki o A3

It has been decided to convert only those cards vhich are for customers
who have done business with us in the last two years. Therefore any
cerd with e date older then 1956 will not be written to the tape, how-
ever, we should coupile a printed 1ist of these customers so that our
salesmen can call on them. All cards vhich are legitimate customer
name and address cards will have a "C" in card cocluun §0. Any cerd
not heving this should be ignored.

L

S e ]

.

Record Layouts . . |

Cerd Input 1 x 80 Tape Output 10 x 200

. : ]
Field Card Col. Field Position é

Customer No. 1-6 Customer No. 1-6 , §4
Customer Name 7 - 16 Neme 7-21 §
Street Address 17 - 31 Street Address 22 - L4l ]
City 32 - U6 City 42 - 61 §

Attention Line 47 - 61 Attn. Line 62 - 31 i ]
State 62 - 63 State 82 - 83 !
2ip Code 64 - 63 Zip Code 84 - 88 |
Date (of ]).a.st sale mo. day 69 - Ti Date (of last sale) 89 - ok !

Yr ] ' % 3

Blank % - 79 Territory Code 95 - 96 .

Customer Code "C" 80 - 80 Salesman's i 97 - 100 ]
Pape Lavel = "Customer File" 3
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CUSTOMER FILE COHXVERSION PRO3LEM (CONTINUED)

Printer Output ‘
Field , Print Position

Customer MName 10 - 24

Street Address : 28 - 42

City , 45 - 59

State 62 - 63

Zip Code 66 -7 mo da yr {

Date of last sale 75 - 82 XK = XX - XX

Heading - "Customer File Deletions”

e )

When writing the card to tepe leave space for the salesmans no. end terr-
itory code even though we will not currently have the information. In-
crease the size of the name, street eddress, and city portions of the
record. The state aree is 2 digits with a 5 digit zip code, conforming
to the U, S. post office regulations.

ERIC
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LABORATORY: GRADE REPORTING-PROBLEM NO. 1k . 1
A grede reporting system uses card input containing student

identification nuriber, neme, course number, course neme, and 1
course grade. ?

The cacd format is as follows:

Card Column 1 "* (card code)
Columns 2- 5 Student identification number
Columns 6- 8 Course number
Columns 9 - 23 Student nsme ‘
Columns 29 - 48 Course neme
Columns 4g - 50 Course grade

The cards mast be sorted in ascending order by student ident-
{fication number in order to match the sequence of the student

tepe master file.

Write the control card paremeters to sort tae file, using
card input and tape output. '

TABORATORY: PROSLEM NO, 15

Catalog any previously written program permanently in the oper-
ating systems library.

LABORATORY: PROBLEM NO. 16

| A tape file contains 100 character records, blocked 10. Write
the necessary perameters to utilize a Tape-to-Printer utility _
routine to print the entire file, with each 100 character record
printing on & separate line. The tape label identification is

"Tape 16."

LABORATORY: PROBLEM NO. 17

A disk file contains 10O character records, blocked 2. The
first half of the disk peck contains the file, the other half

13 used for other data. The file is to be copied on tape for
backup. Write the parameters to copy the file. The disk label

is "Disk 17."

; ERlﬁ‘
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PHASE TWO
TECHNIQUES AND APPLICATIONS CIASS LABORATORY TOTAL
Data Processing Systems and Procedure Concepts 18 6 2l
Integration of Systems and Programming 10 20 30
Practical Applications in Industry | 6 3 9
Practical Applications in School Administration | 6 3 9
Advanced Class Problem 12 6 18
Information Retrieval 5 1 6
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DATA PROCESSIIG SYSTE!S A:D PROCEDURES COICEPTS

Bugsestcid Time: Twenty-Zour hours
Description: A study of the many factors involved in utilizing
a computer as a data processing tool.
Major Divisions:
I. SYSTEMS ANALYSIS
II. DESIGK
III. IMPLEVENTATION
IV. FINALIZATION
Oajectiove: |
To acquaint the student with a comprehensive view
of the nmany facets of data processing systems plan-
ning. The student should become aware that programming
is a small portion of the entire operation, and that
effective computer utilization is dependent upon de-
tailed planning effort and the application of recent
technology. It may be noted that systems work is an |
imeginative crestive way of reviewing, analyzing
. and improving a method of operation. In larger orgen-
fzations there may be a2 separate systems department,
but very often the systems and prograrming functions

gre combined. In any event systems and programming

O]: C
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personnel must worx hand in hand. This section con- ]
centrates on the detailed systems anzlysis and design
ﬁhat conéerns computer data processing, rather than 7

systems i{n general. j |

ti
5
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DEFINITIONS:
' System - is the complete plan

AL s W aim ey

A system is a set of related procedures which provide
the plan of action for cerrying out basic objectives. i

At

Procedure - steps within the system

Procedures are the actions or steps waich are taken in

" earrying out a function as part of a system.

Operation - a step in the procedure

v - s

An Operation is the focal point of activity within a

procedure. ©

' Method - manner of performance

Method is the instructions for performing an operation

or related series of operations.
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DATA PROCESSIIG SYSTEMS AXND PROCEDURES CONCEPTS

I AMALYSTS :
| A. General Analysis
1. Determine problen areas ‘ P

8. Object of complaint
b. Backlog of clericel work

¢. Anticipated backlog of clerical work P

f d. Undue high cost of production
e. Over elaborate control measures % }
f. Not functioning according to managements expectation
€. Need for management information

2. Objectives
. a. Improved manegement information ‘
b. Improvement of time and cost/production ratio |

B. Specific Problen Definition

1. Current operations of spplicetion

s an

2.' Statistical evaluation

a. Volume

b. Equipment

¢. Personnel

d. Time
e. Cost

C. Determine Method of Improvement
1. Electronic data processing

2. Refine manual system

e o e b 0 Y Anes T A
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3. . Combination of manual a.nd elecironic data processing methods
D. S8chedulinz considerations
1. Manpover resources

2. Financial resources

3. Bquipméht -.

II. DESIGHN
A. Preliminary considerations

1. Eouipment :
a. Ability of computer to handle additional loed

b. Need for new or faster peripherals
2. Utility software

a. Availability
b. Efficiency

3. Timing estimates
a. Machine

b. Clerical |
h. Processing methods 3

&, Batech ’ b
b. Real time

5. File organization | ;
a. Sequential |
b. Control seguenced
c¢. Rendom

6. Control considerations

8. Audit treils
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b. Input/output validity control
¢. Record ccunt checks

d. Cross-footinz checks

e. Back-up files

f. File reconstruction procedures

B. S8ystems Flow Chart

1. File creation
2. File maintenance
3. File updating
k. oOutput
C. Records
. 1. Type
=+ @, Input/output
b. Master record o
2. 8ize
a. Pertinent data
b. E:cpgnsion provisions
3. Formatl
a. Pixed or variable length
b. Blocked or unblocked
4. Arrangement

a. Sequential
b. Control sequential

¢. Randon

3 = It 3 oty o
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5. Limitations

a. Memory size

b. Peripheral storaze

¢. Progrem size
D. Forms Design |

1. Purpose
a. Source documents

- e bW - e -

N L e AR P ate el e

b. Computer reports

0 Bl oa IR PN 6 o ut vy <

2., logical placement ‘of items

Pruvs
.

r, .

3. Readability
. . Physical characteristics
a. Paper grade
b. Color of paper
c. Size of peper

e,

4. Number of carbon copies

5. Retention period

a. Administrative

e o e,

b. PFiscal
c. legal

6. Economies

a. Avoid unnecessary preprinting of computer reports

b. Avoid unnece;s’ary copies
Utilize -exception ruporting (orinting exceptions only) | |

processing for exceptions to

C.

d. Evaluate precticality o2 manual

rule




e. Design computer forms two or more across vhen printer permits

F. Documentation

o o P A AR N b

1. Departmentel procedure manuals

2. Flow charts

e e g

~.;' a. System
b. Job
3. Record layouts
bk, Input/output layouts

III. IMPLEMENTATION
A. Program assignment

.. . 1, System procedures

. 2. Program specifications
3. Time estimates

B. System conversion

1. Schedule

2. Input data preparation

3. Personnel training

4, Parallel operations

C. Documentation
1. Management control manuals
2. Clerical procedure menuals
3.. Prograpmers procedure manuels

4. Operators procedure manuals

!]: C
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IV. FINALIZATION

A. Combine documentation | \

B. Evaluate new system ' j

1. Cost |
2. Objectives met
3. Comparison to old system
C. Recommendations

D. Final reporting
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INTEGRATION OF SYSTEMS AND PROGRAMMING

Major Divisions:
1.
1I,
III,
. IV,
v.
‘ VI.
Objective:

Suggested Time: Tairty hours
Content: Case study problem illustrating the inter-relationship

between systems and programming.

INTRODUCTION TO PROBLEM
DEFINITION OF TERMS

VOTERS REGISTRATION SPECIFICATIONS
SYSTEM  FLOWCHARTS |

LIST OF PROGRAMS

INDIGIDUAL PROGRAM SPECIFICATIONS

To encble the participant to place in proper context
the intermingling elements of systems and prograrming.

A case study approach is used as a practical method

to achieve this objective. After presentation of the

problen the instructor mey wish to divide the class

into teams or allow the individual to try to develop

his own design.. The participant should have developed

the ability to creste system flowcharts, program block

diagrems, decision tables, forms design and programs.

The instructor mey assign any or all phases of the

prdbleﬁ'as lavoratory exercises.

ERIC
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I. INTRODUCTION

In order to develop an sppreciation of the important role of
efficient design, as opposed to the subordinate role of programaing
in electronic data prbcessing, the following problem has been presented
to allow the participents to develop their own system. Voters' regist-
ration has been chosen as the case study, because of its general interest

to the individusl and the comparable simplicity of the system.

The problem may be utilized in various ways:
1. Pre-election processing
2: Post election processing
3. .COMbined pre and post election processing, which constitutes

the complete system

A variety of solutions may be developed, and various herdware

" configurations may be utilized; these topics may be explored by class

discussion.

The suggested solution involves a computer configuration consisting
of:

1. 8,000 bytes of memory (8K)

2. Card reader

3. Card punch

4, Printer

5. Three magnetic teps units

R B Dt st . rahe
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Sequential tape processing methods are therefore utilized. If

the configuration included rendom access devices, other techniques,

such as indexed sequential file orgenizetion, might be employed.

The participents shé@ld be required to:

1.
2.
3.
™
e
6.
7.

a..

Design and flowchart a system to produce the desired results.
Develop a suiteble master record.

Determine file organization.

Determine control requirements.

Design the 1nput/qutput layouts.

Determine individual program requirements.

Develop one or more of the programs.

Document the systen.




II. DEFIMITION OF TERMS

A. Hierarchy of Political Area

1. County - municipal subdivision of & state.

2. District - a political section 6f a county.

3. Municipality - towns or cities within a district.

4, Ward - subdivision of a municipality

5. Precinct - subdivision of a ward.
This is the make-up of the voting area. Within each precinct there
is a2 polling place. The area is broken into precincts to make it
easier for the populace to vote.
B. Rqéistration Period - that time before each election vhen, at

specified locations, clerks from the voting office accept new
registrations and changes to the status of previously registered i
voters.

C. Street List - listing of all voters by street within a district

vhich is used by the candidates and conmitteemen in getting the people
out to vote.

D. Committeeman - a person who is a party worker within a ward.

Hcois elected by the people residing in that ward. His job is to
build and maintain politicel interest within his area.

E. Voter Certificate - the card which must be signed by each voter

before he casts his ballot. It becomes a permanent record. Tae clerks

at the polling place will check the master record book for the voters

©
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name, and then have him sign the cettificate.

F. District Inspector - a person assigned by the district voting office

t6 periodically tour his assigned district and determine if anyone ghould

be purged from the rolls.

G. Identification Mumber - the number attached to each person's record

-when he registers. It can be a sequentially assigned number or it may

be the person's social security number.

'
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B.

D.

E.

-9l

III. VOTERS' REGISTRATION SPZCIFICATIONS

A study of a voters' registration office reveals the following:

The entire county is made up of six (6) districts vhich are divided into
seventy (70) municipalities. Each municipality is further divided into
wards, and precincts. This structuring is referred to as the political

area.

Before each election, registration periods are opened in order to accept
new registrations and changes to the current records.

Ten (10) days before the election, a complete 1ist of registered voters
(by stréet within voting districts) must be evaileble for distribution

to the candidates and local committeemen.

A certificate mist be prepared for each voter. This certificete is
signed by each voter at the polling plece and becomes & permanent record
of a vote having been cast. It contains all the data on each voter.
Voter records are updated with "last voting date," based on signed

certificates.

Those voters whé do not ca#t a ballot in five (5) consecutive elections

are sent a notice of purge. The notice is in the form of a two (2) part
post card. To be reinsteted, a person need only sign in the space pro-

vided and return the card. Those who do not return their card ere

purged Srom the master file.

4
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F. A voter can also be purged {rom the file by a district inspector, for ;
the following reasons. §

| 1. Deceased (or declared legally dead).

2. Declared legally incompetent | ;

3. Committed to e penal institution L

4, Committed to a mental institution |

5. Moved from the area |

hitadin A ot dite A A it At e
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IV, SYSTEM FLOUCHARTS

VOTER SYSTEM COIVERSIO:N

ORIGINNL
RECORSS

KEY ™
PuneN

SORT

VOTEXS
CARD
Fre.€

c. P‘ Un
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VOTER SYSTEH PRE-ELECTION PROCKSSIIG

Braew wdRa e b, a4 s

ACONTIONS
VELITESL

-

SorTaL ~ | c.Pu

TRELVSRZTIo%E

”

SorT

vepAaTs. ]

REGISTEF.

< c.P.u.

Y
RECAP BY |
! pgecm/c-rl DISTRIL
i .
U .
!

' : 1R STER
5 | > C.P. UL > I
5{""‘“"




-95-

VOTER SYSTZM POST-ELECTION PROCESSING
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V. LIST OF PROGRANS ' X

A. Creation of Master File (Conversion Run) | : 3

B. Pre-Election Procéésing

Ry

1. Master File Update

2. Street List Sort

3. Street Lists

[ P

L., Registration Recap

5. Sort for Certificates
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6. Certificate Run

* C. Post-Election Processing

b el E0 e B i e NI

1. Sort of Unsigned Certificates
2. Voting Data Update o
3. Purge Notice Run

4. Reinstatement Run

5. Purge or Final Update $

6. Sort by Identification Number :

{
i VvI. INDIVIDUAL PRCGRAM SPECIFICATIONS

A. Program Flowcharts
B. Program Descriptions

C. Input/Output Formats :
: {
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‘ CONVERSION RUN
t
ORIINA L
RECORDS
MASTER
FILF
)
PURPOSE

throughout the system.

To credte, on magnetic tepe, the mester file which will be used
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CONVERSION RUN

This run creates on megnet